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Radioactive Decay
TARGET SKILLS

Performing and recording
Analyzing and interpreting

Penetrating Ability of 
Radioactive Emissions 
Obtain an end-window Geiger counter,
sources of beta and gamma radiation, and
shielding materials such as sheets of lead 
and cardboard. 

Handle the sources using tongs. 

Position the tube of the Geiger counter so that
either source (beta or gamma) can be placed
close to the end window and so that sheets of
cardboard or lead can be placed between the
source and the Geiger tube. Turn on the
Geiger counter and slide the beta source
under it. Note the reading on the counter.
Insert a sheet of cardboard between the beta
source and the tube and take the reading
again. Continue adding sheets until the read-
ing is close to zero. Determine the thickness
of an individual sheet and calculate the 
thickness of cardboard between the tube and
the beta source for each radiation reading.

Repeat the process with the gamma source.
If the cardboard does not provide much
change to the reading, add sheets of lead
instead. Continue adding sheets until the
reading is close to zero (or as close as you can
get). Determine the thickness of an individual
sheet and calculate the total thickness of 
the barrier. 

Analyze and Conclude
1. Plot a graph of the radioactivity reading 

(y-axis) against the thickness of cardboard
for the beta source. 

2. Plot a graph of the radioactivity reading 
(y-axis) against the thickness of cardboard
or lead for the gamma source. 

3. Which type of radioactive emission is the
more penetrating?

4. Try to determine from the graphs the thick-
ness of material that would reduce the
reading to half of the unshielded value.

CAUTION

Half-Life
Perform this investigation as a class activity.
Start with each member of the class holding a
coin heads-up. Count and record the number
of heads. Next, everyone should flip their
coins. Count and record the number of heads.
One minute later, each person who got heads
on the first flip should flip again. Those who
got tails are “out.” Again, count and record
the number of heads. Repeat the process
every minute until only one or two heads
remain.

Analyze and Conclude
1. Draw a graph of the number of heads

remaining versus the number of flips.

2. Draw a graph of the number of heads 
that changed to tails versus the number 
of flips.

3. What are the chances that a coin will
change from head to tail during a flip?

4. Why would a minute be known as the
“half-life” of the coin?

5. The number of changes during each flip
represents the activity. How does the
activity change as time passes?

6. If you start with 160 heads, how many
flips should you expect it to take to reduce
the number of heads to 5? Explain your
reasoning.
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